New heterocyclic hybrids of pyrazole and its bioisosteres: design, synthesis and biological evaluation as dual acting antimalarial-antileishmanial agents.
A new series of pyrazole derivatives were synthesized by hybridization with five-membered heterocyclic moieties such as thiazoles, thiazolidinones, 1,3,4-thiadiazoles and pyrazolines. The compounds were evaluated for their in vivo antimalarial activity against Plasmodium berghei infected mice and the most active derivatives were further examined for their in vitro antimalarial activity against chloroquine resistant (RKL9) strain of Plasmodium falciparum. Compounds 2c, 2d, 4b, 4c, 4d, 5a, 6c, 8c and 9b had more than 90% parasite suppression activity of that found with the antimalarial reference standard drug, chloroquine phosphate and had lower IC50 values than chloroquine. Compounds 4b and 9b were the most active derivatives, and their activities were 5-fold higher than chloroquine. All the newly synthesized compounds were evaluated for their in vitro antileishmanial activity against Leishmania aethiopica promastigotes and amastigote. The results showed that compounds 2c, 2d, 3d, 4b, 4c, 4d and 5a had lower or similar IC50 values than the reference standard drugs, amphotericin B and miltefosine. Compound 3d had the highest antileishmanial activity. Collectively, compounds 2c, 2d, 4b, 4c, 4d and 5a exhibited dual activity against malaria and leishmaniasis and were safe and well tolerated by the experimental animals orally up to 300 mg/kg and parenterally up to 100 mg/kg.